Lesson I1.
Petroleum Generation Processes

l. Active Vocabulary from Lesson Il.

deposit [d1’ pazit] - n

deposit [d1’ pozit] - v
deficient [di’fifont] - a
deficiency [dififansi] - n
environment
[1n"vairomant] - n

essential [1"senal] - a

interface ["intafeis] - n

destroy [dis tro1] - v

retain [r1"temn] - v

shallow [ feelou] - a

cease [si:s] - v

derive (from) [di'rarv] - v

complete [kom pli:t] - v

complete [kom pli:t] - a

relative ['relitiv] - a

0CaJIoK, OTJIOKEHUE, OTCTOU

There are rich deposits of gas in the North Sea.

OTJIaraTrbCs, OCaKaaTbCsa

The Colorado River deposits large amounts of sediment in Lake
Powell.

HEIOCTATOYHBIN, TUIIEHHBIN (4-1T)

Women who are dieting can become iron deficient.

HEIO0CTAaTOK, OTCYTCTBHE (4-11)

There is deficiency of safe playgrounds for children in big cities.

OKpY’Karolas cpena
Some of these chemicals are very damaging to the environment.

HeoOXOIUMBII1, BECbMa BaXKHBIN
Even in small companies, computers are an essential tool.

rpanuia (TOBEPXHOCTh) pasena
The boundary between phases in a heterogeneous system is an
interface.

YHHUYTOXKATh, pa3pyllaTh, pa3jlararb
A vast amount of the Amazonian rainforest is being destroyed
every day.

YIEPKUBATh, CACPKUBATH
1) Water retains heat much longer than air.
2) A lot of information can be retained in your computer.

MEJKUI
The river is too shallow for our boat.

npekpainath(cs), mepectaBaTh
The factory has now ceased production and will close next
month.

ImoJIydaTb, U3BJICKATh, IPOUCXOANUTH
1) The word “deposit” is derived from Latin.
2) The enzyme is derived from human blood.

3aKaHYUBATh

Complete the sentences using either the simple past or present
perfect tense of the verbs.

MOJHBINA, 3aKOHYECHHBIN

The police were in complete control of the situation.

OTHOCHTEJIbHBIN, CPABHUTEIIbHBIN
You may think you’re poor, but it’s all relative (= you are not



poor compared to some people).
relatively ['relitivli] - adv ~ oTHOCHTENBHO
A relatively small number of people disagreed.

loss [los] - n norepsi, oTepu
The company made a loss of $250,000 last year.
lose [lu:z] (lost, lost) - v TEpSITh, YTPAYUBaTh

Carol lost interest in ballet in her teens.

vary ["veoari] - v MEHSTBCS, BAPbUPOBATHCSI
Medical treatment varies greatly from state to state.
various ['vearas] - a pa3Hoo0pa3HbIi, pa3HbIN

We use various methods and devices in our work.

contribute [ken tribju:t] - v conelicTBoBarth, ciocoOCTBOBATH
Alcohol contributes to 100,000 deaths a year in the US.

subject to [sab’dzekt] - v MOJIUUHSTh, -UTh; IOJBEPraTh, -yTh
1) The area is subject to drought and floods and earthquakes.
2) He was subject to heart attacks.

rare [rea] - a penKHii, pa3perkEHHBIN
A new law to prevent the export of rare birds is to be
introduced.
sufficiently JIOCTATOYHO
[so’fifontl1] - adv The water was sufficient to dissolve the salt.
exceed [1k"si:d] - v MPEBBIIIATH, IPEBBICUTH
Average annual temperatures exceed 20 c®.
excess [tk 'ses] —n U3JIUIIEK, U30BITOK
This report discouraged us all from eating an excess of fat.
in excess of CBBIIIIC

subsurface [sab’sa:fis] - a TIO/IBOTHBIH
subsurface deposits of oil

residue ['rezidju:] - n OCTaTOK, 0CaJI0K, Ma3yT
Soap can leave a slight residue on your skin.

average [ aevaridz] - a CpeIHUi, HOPMAJIbHBII
The age of the candidates ranged from 29 to 49 with an average
age of 37.

although [o:1"dou] - XOTSI, €CITh OBl TaKe

Although the car’s old, it still runs well.

reduce [r1"dju:s] - v OTOCH3MHEBATh, OTTOHSATH JIETKUE (DPAKIMH, IUCTIEPTUPOBATH
It was necessary to reduce the reaction temperature from 40° to
30°C to slow down the rate of the reaction.



I1. Learn to pronounce the following words of Latin origin and give their Russian

equivalents:
natural ["neetfral], compose [kam’pouz], principally [ prinsopli], reservoir [ rezarwa:], term

[ta:m], aquatic [0 kweetik], deficient [di’fifont], essence [ esans], anaerobic [,aenia’robik],
bacteria [ ,baek’tirta], material [ma’tirial], methane ['meOein], polycondensation
[, polikenden’seifn], organic [o:"gaenik], kerogen ["ki:radgon], chemically [ kemikali], stable
[steibl], minor ['maina], bitumen ["bitjumin], asphaltenes ["aesfelti:nz], original [ rid3zanl],
conversion [ken’va:[n], metre [ 'mi:ta], production [pra’dakfn], dioxide [dar oksaid], water
[‘wota], concentration [, konsan’treifan], preservation [,prezo’veifn], statistical [sta”tistikl],
scale [skeil], microscopic [,moikra’skopik], examination [i1g,zeemi'neifn], -classify
[ klaestfai], type [taip], molecule ['molikju:1], molecular [mou’lekjuls], aliphatic [ael1’ feetik],
percentage [pa’sentid3], structure [straktfs], aromatic [,eero(u) "maetik], double [dabl],
elemental [, eli'mentl], contributor [ ,kon’tribjuts], thermal ['6a:ml], process [ prouses],
katagenesis [ kaeta’dzenisis], temperature ['temprotfo], gradient ['greidjont], energy
["enadgi], initial [1'nifal], peak [pi:k], metagenisis [, meta’dzenisis], ratio ['reifiou], contrast
[ kontra:st], deposit [di"pozit], reservoir ['reza, rwa:]

Text |

It is known far and wide that petroleum consists of natural substances, composed mainly
of hydrocarbons, found principally in natural underground reservoirs.

The original source material from which petroleum is formed is organic matter deposited
in sediments, an aquatic oxygen-deficient environment of deposition being essential. The oxygen
deficiency may occur immediately below the water-sediment interface, rather than above it. In
this environment anaerobic bacteria will convert the material to more stable forms but will not
destroy it. Large amounts of methane can be produced by these bacteria, but most of it is
unlikely to retain in the sediment.

Bacterial action in muds ceases at shallow depths. Below this, polycondensation and
insolubilization convert organic matter into kerogen, a chemically stable substance consisting
mainly of carbon, hydrogen and oxygen. Accompanying the kerogen is a minor component of
material which can be dissolved in organic solvents. It is called “bitumen” and consists of
asphaltenes, resins and also hydrocarbons derived from the organic matter.

Conversion of organic matter to kerogen is assumed to be largely completed at depths of
about 30 metres (100 feet) to 100 metres (3,500 feet), the only major change being a relatively
high loss of oxygen due to the production of carbon dioxide and water.

The concentration of kerogen in sedimentary rocks varies widely depending on the
amount of source material, its preservation and the rapidity of sedimentation. Thus, the statistical
concentration of organic matter on a world wide scale is about 1.0% organic carbon.

Based on microscopic examination and chemical analyses, kerogen has been classified
into three types. Types | and Il have molecules containing a high percentage of saturated carbon
structures (single bonds), while Type Ill has a high percentage of aromatic carbon structures
(double carbon bonds). Types | and Il are rich in hydrogen (elemental hydrogen-carbon ratio
respectively 1.3 and 1.4), while Type Il is hydrogen poor (elemental hydrogen-carbon ratios
between 0.1 to 0.4).

It should also be noted that pure Type | kerogen is relatively rare and occurs most often
in environments where plankton algae are the main contributors of organic matter.

When kerogen is subjected to a sufficiently high temperature resulting from deep burials,
it breaks down by thermal cracking into simpler molecules with the generation of hydrocarbons.
This petroleum producing process is known as katagenesis. It is assumed to begin at subsurface
temperatures between 50° and 75°C (120° — 170°F) and at average depth of 1 kilometre (3,500
feet), although the depth can vary greatly depending on the temperature gradient.




As the burial depth decreases, the increasing energy level resulting from the increasing
temperature thermally cracks the kerogens with increasing production of simpler and lighter
petroleum molecules. Three stages of katagenesis are recognized: 1) initial oil generation,

2) peak oil generation and 3) wet gas stage.

The final stage of evolution where the kerogen is reduced to a carbonized residue and
petroleum conversion into methane is known as metagenesis. It usually occurs at depth of over
3,500 metres (11,500 feet) and at subsurface temperatures in excess of 175°C (350°F).

The quantity of petroleum (oil plus gas) produced is dependent on the hydrogen content
of the kerogen expressed as the elemental hydrogen — carbon ratio.

Hydrogen generation occurs mainly in the wet gas stage of katagenesis and in the
metagenesis stage, the petroleum products being wet and/or dry gas.

Notes:

it is known far and wide — Bo Bcém mupe/mioBcroay/ H3BECTHO

original source material — rcxoHOE MaTEpPUHCKOE BEIIECTBO

an aquatic environment — BogHas cpeza

rather than — GoJsice BeposiTHO; YeM, a He

shallow depth — HeGosbIas riryouHa

insolubilization — nepeBox B HepacTBOpUMYIO popmy

resins - cMoJIbI

minor component — oueHb HeOOIIBIIOE KOJIMYECTBO KOMITOHEHTA

sedimentary rocks — ocamoutbie TOPOABI

10. on a world wide scale — B mupoBom maciirade

11. alga ["@lga] — algae [ eld3i:] — Mmopckue Bogopocau

12. deep burials — rirybokue morpyxeHust

13. are recognized — pacrio3HarOTCs, pa3IHYArOTCS

14. wet gas — »upHbIii ra3

15. are reduced to carbonized residue — otrousitorcs n€rkue Gppaximu 10 KapOOHU3UPOBAHHOTO
ocrarka

16. (are) well above — HamHOTO/TOpa3/10 BHIIIIE

17. dry gas — HedTstHO# ra3

CoNoOAWNE

I. Find English equivalents in the text:

HOBCIOI[y; TJIaBHBIM 06pa30M; C€CTCCTBCHHBIC ITOA3CMHBIC pe3epByapLI; HUCXOJHOC MATCPHUHCKOC
BEIIECTBO, OTJIOXXEHHOI'O B OCaJkKaxX, BOJHas 6eCKI/ICJ'IOpOI[Ha$[ cpcaa OTJIOKEHU, T'paHUIla
pasziena BOJa-0CalloK; a HE /CKOpee, 4em/; TMepexoJl B HEPAaCTBOPUMOE COCTOSHUE; CMOJIBI,
O6paSOBaBI_HI/ICC}I N3, B OCHOBHOM, Ha l"J'Iy6I/IHaX; COXpaHHOCTL; 60J'ILIJ_IOI71 MPOLCHT IOTCpHU
Kncnopoz[a; 0OCaI0OYHBIC HOpO)II)I; CKOPOCTH OCAIKOHAKOINJIICHUS, CTAaTUCTUUYCCKUC JTaHHEIC O
I(OHI_leHTpaI_II/II/I; BO BCEM MI/IpC; HUCCIIEJOBAHUE, NpeACIIbHBIC YITICBOAOPOJAHBIC CprKTypBI; C
OJIHOW CBSI3BIO; COOTHOIIICHHE 3JIEMEHTOB; O€IHBINH BOJIOPOJOM; BCTPEUYATHCS B OCHOBHOM B;
OCHOBHAs COCTaBJIAOIIass 4aCTb OPraHUYCCKOTIO BEIIIECTBA, nmoABEprarbCd NOBOJIBHO BBICOKUM
TeMIlepaTypam; TJIyOOKOe MOTPYKEHHE; pasiaraThCsl Ha; 00pa3oBaHUE YIIE€BOIOPOIOB; MPOIIECC
He(1)T606p330BaHI/I${; BO3pOocCIIne TCMHCpaTprI; ACTrUApOreHe3anusd KI/IpOFeHa; 10 Becy; craausa
HavyaJbHOr0 00pa3oBaHus HEPTH; MaKCUMaIbHOE HEPTeOOpa30BaHUE; HA CTaIUU KUPHOTO ra3a.

Il. Learn to identify nouns by the following suffixes. Guess their meanings:

ity - probability, rapidity, activity, salinity, convertibility, possibility, reactivity, necessity,
solubility, insolubility, stability, changeability, productivity, quality, ability, capability,
capacity, selectivity.



ment - development, achievement, establishment, statement, sediment, environment, refinement,

©COoNoOr~WNED

treatment, measurement, arrangement, placement.

Match A and B. Choose from list B synonyms to the words of list A:

essential

far and wide
principally
original
deposition
deficiency
occur
convert
derive (from)

. destroy

. cease

. assume

. contain

. relatively
. over

. about

. average

. preserve
. require

. break down
. deficit

crw-maDos3g—ARTosa@reanoe @

transform
initial
demand/need
originate
important
sediment

all over the world/everywhere/throughout
mainly
comparatively
nearly

stop

mean

. rather

take place
decay/decompose
believe

crack

retain

include/be composed of
above/in excess of
shortage/lack of

IVV. Choose antonyms from list B to the words of list A:

oSN~ WNED

deficiency
initial
convert
likely

lose

stable
finish
saturated
rich

. high

. decrease
. simple

. light

. over

. wet

. minor

. natural
18.

organic

~aDos3z—ArTosa@reanoe W

unstable
complex
increase
major
dry
unsaturated
begin
about
inorganic
poor
heavy
unlikely

. low

eXcess
final
retain
artificial
conserve



V. Make up English-Russian pairs of the adverbs equivalent in meaning:
A B
1. far and wide a. B OOJIBIIMHCTBE CITy4acB
2. principally b. riaBHBIM 0OpazoM
3. rather than C. MOBCIOAY
4. accurately d. TmarensHO
5. relatively e. aHe/cKopee ueM
6. respectively f. oTHOcHTENBHO
7. sufficiently g. B u30BITKE
8. widely h. mpaBUIBHO/MOKHBIM 00pa3oM
9. mostly I. TepMHUYECKHU
10. thus J. Takum obpazom
11. thermally K. mmpoko
12. in excess |.  mamHOrO BBIIIE
13. properly M. COOTBETCTBEHHO
14. well above N. 3HAYUTEIBHO
VI. Match A and B:
A B
1. deposit a) alack of something that is necessary; shortage
5 retain b) the air, water and land on Earth which can be harmed
' by man’s activities
3. cease c) extremely important and necessary
4 residue d) to damage something so badly that it no longer exists
' or cannot be used or repaired
5 genesis e) measuring only a short distance from the top to the
- 9 bottom
6. environment f) to get a chemical substance from another substance
7 exhaustion g) not seen or found very often, or not happening very
' often
8. reduce h) an amount of a substance that has been left somewhere
' as result of a chemical and geological process
9. essential i) when all of something has been used
10. destroy J) enough/adequate
11 shallow k) to keep something or continue to have something

12. sufficient

I) some amount of a substance that remains in a container
after a chemical process

13. derive

m) to make it smaller in size or amount or less in degree

14. rare

n) to stop doing something or stop happening

15. deficiency

0) the beginning or origin of something




VII. Translate the following sentences into Russian. Pay attention to the place and the

translation of Participle | in a certain position.

Example: A. Speaking of oil one should remember ...

No ok

9.

10.
11.
12.
13.

14.
15.

ToBopst 0 HEPTH, HY)KHO TIOMHHTS ...
B. Hydrolysis reactions producing fatty acids ...

Peakiuu rugponmsa, 00pa3yronye )KUpHbIe KUCIOTHI ...
C. Having estimated the amount of carbon ...

PaccunTaB KOJIMYECTBO yriepoaa, ...

Discussing the concept of oil origin one should remember that it has taken organic matter
many years to have converted into crude oil.

Decaying organic matter falling to the sea bottom gradually accumulated, thus forming thick
layers of ancient seas.

Hydrolysis reactions yielding fatty acids, glycerin and other products may take place in the
thick layers formed.

Having dissolved in fatty acids all these hydrocarbons yield homogeneous tar-like mass.
Kerogen is a chemically stable substance consisting mainly of carbon, hydrogen and oxygen.
A minor component accompanying the kerogen can be dissolved in organic solvents.

Type | and Il are found to have molecules containing a high percentage of saturated carbon
structures. While kerogens having a high percentage of aromatic carbon structures are
classified to Type IlI.

The increasing energy level resulting from the increased temperature thermally cracks the
kerogens, thus increasing the amount of simpler and lighter petroleum molecules.

Type 111 kerogen having mainly polyaromatic molecular structures and few aliphatic chains
requires more energy for breaking down the kerogen molecules.

A gas consisting of one carbon atom and four hydrogen atoms is termed as methane.

A hydrogen atom having only one bond can never unite with more than one other.

Normally the atom has equal amounts of positive and negative charges, making it neutral.
The lighter, negatively charged particles in the atom are electrons moving in orbits around its
nucleus.

The text includes fragments of the opinions concerning the subject under discussion.
Introducing other elements into original material quite new ones are obtained.

VIIl. Translate into Russian the following sentences using adverbial participial

constructions (when as, if, while + inqg):

Example: 1. While making &is experiment he obtained ...

=

@) npo800s IKChepUMeHmM, OH NOJLYYUTL ...

0) npu nposedeHuU IKCNEPUMEHMA, OH NOJYYUT ...

8) K020a OH NPOBOOUL IKCHEPUMEHM, OH NOJLYUUTL ...

2. Having made his experiment he obtained ...
npo6edst IKCNEPUMEHN, OH NOTVUUTL ...

3. Having been obtained the new substance can be used as ...
noce mo2o, KaKk NOAYYUIU HO80e 8euecman, OHO Modicem Oblmb
UCNONb308AHO KAK ...

While preparing the chemical in question, we had to apply high temperatures and pressures.
Having separated the mixture into its components, the chemist subjected them to elementary
analysis.

When dealing with silicon, its weak affinity for hydrogen compared with that of carbon
should be taken into consideration.



No ok

©

10.
11.

12.

IX.

Any element when combining with another one gives a new one.

Having been compressed the air is to be cooled.

Having been composed of liquid particles emulsion dispersed other liquids.

Having completed the experiment the chemist could describe the properties of the product
obtained.

Having been given all the instructions we could effect the process concerned properly.
Having been separated from the liquid mixture, the components were to be carefully
examined.

When heating this substance, one should be very careful.

Having investigated all the properties of this unusual water the scientists could solve the
mistery of silvery clouds.

When comparing these substances, one can see that they are very much alike.

Translate the following sentences with Participle Il. Pay attention to the translation of
Participle II with “when”, “if”, “once” and in the attributive function.

Example: a) When heated, the body expands.

NoakowhE

© ®

10.

11.
12.

13.

14.

15.
16.

IIPY HArPEBAHMHM TEJIO PACIIUPSETCS
(korza Tesa0 HarpeBaeTcsl, OHO PACIIUPSIETCS)
b) The body heated to 500°C, changes ...
TEJ0, HarPeToe 10 SOOOC, H3MCHSET ...

If properly processed, these raw materials can provide us with all necessary substances.

Once started the process is difficult to stop.

All materials normally expand when heated and contract when cooled.

What is so unusual about the environmental problem when compared to the other ones?
When expressed in a popular form, all definitions are simplified and thus inaccurate.

When subjected to wet air, copper becomes coated with a green basic oxide.

By application of the above mentioned processes to crude oil and its fractions a limited
number of refined oil products are produced.

The activated clay used in the above described process cannot be regenerated.

The resulting ethylene oxide is absorbed in water, recovered by steam distillation and finally
fractionated to give the purity required.

Natural gas is also found associated with crude oil as a gas cap above the oil or unassociated
with it.

When burnt, diesel fuels produce corrosive gases.

The undesired aromatic hydrocarbons can be recovered unchanged and the refining agent can
be recovered and used again.

The processing was expensive and the disposal of the spent acid and the constituents so
removed presented a difficult problem.

It is sometimes said that there is no such thing as the so-called “scientific method”: there are
only the methods used in science.

The hypothesis concerned synthesized materials and did not apply to natural products.

The technique applied provided the required mechanism of reaction.

Remember that the English words “concerned”, “considered”, “in question”, “under
consideration” are all translated into Russian as “paccMaTpuBaeMblii, 00CYKIaeMbIi,
nanublii”. Render into English the following sentences:

PaccmarpuBaeMasi KOHIICTIIUS, TO-BUUMOMY, HE Oy/eT npuHsaTa Bcemu. (t0 recognize)
PaccmaTtpuBaeMble peakuuu OyAyT MpOTEKaTh TOJBKO B MPHUCYTCTBHM Karainuzaropa. (1o
proceed)



o
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XI.

=

8.
9.

10.
11.
12.
13.
14.
15.

16.

JlaHHBIE TeMmepaTypsl HE MOTYT OBITh IOJIyYCHBI PH OOBIUHBIX ycioBusix. (under normal
conditions)

OO6cyxmaemMoe n300peTeHHE MOSIBUJIOCH B TOT MOMEHT, KOTJIa JIFOJIA HYXKIAJTUCh B HEM.

[Tpu kakux yclIOBUSIX JaHHas peakius OylIeT MpOoTeKaTh AOBOJIBHO OBICTPO Oe3 BblAeNCHUs
OTPOMHOTO KOJIMYECTBA Teruia?

Kaxercs, ero untepecyet oocyxaaemas mpoodiema.

Oxka3bIBaeTcs1, 4TO OH TOXE pabOTaeT HAJl JAHHOU MPOOIEMOH.

[TpaBrIIBHOCTH 00CYk/1aeMOil TeopuH ObLIa T0Ka3aHa MHOTOYHUCICHHBIMU YKCIIEPUMEHTAMHU.
TouHOCTH O6cy)KILaCMBIX PE3YyIbTAaTOB 3aBUCUT OT YUCTOTHI IIPOBECPACMBIX SKCIICPUMCHTOB.
(the accuracy of)

. O6cyxnnaemast mpo0iieMa moTpedoBana JaTbHEHUIIET0 UCCIEA0BAHNS.
11.
12.

JIaHHBIH BOIPOC OKA3aJICSA OUYEHD CIIOXKHBIM.
JloBOJILHO TPYIHO OOHApYXUTh Bce Ae(eKThl paccMmarpuBaeMoro mpubopa. (t0 see the
defects)

Translate the following sentences with Participle | and 11. Mind their_position in the

sentence.
The basic reactions taking place are similar to those when using the sulphuric acid catalyst.
The carbonaceous material formed during cracking usually called as “coke” is deposited on
the catalyst surface, thus reducing its activity.
Using a formula for sulphur oxide emissions, the group calculated the estimated total
amounts of mercury released from the plants.
Many of the silicate minerals once melted do not crystallize readily when cooled but form
noncrystalline glasses.
Having cooled the concentrated solution of naphthalene in hexane we obtained white deposit
of pure naphthalene.
Having been passed through a hot tube arsenite deposited arsenic in the form of metallic
film.
Solutions containing much of the solute and little of the solvent are called strong
concentrated solutions.
Any element when combining with oxygen forms an oxide.
Having been cooled to a very low temperature many substances acquire quite new properties.
When heated, concentrated sulphuric acid reacts with metals.
When freshly prepared this substance is colourless.
Having obtained the necessary fraction we could finish our experiment.
When exposed to air at room temperature phosphorous begins to oxidize.
Oxygen and hydrogen can be obtained when decomposing water by electrolysis.
Having identified the various components of an unknown substance an analyst is able to
isolate each and determine its properties.
Finely divided calcium oxidized rapidly when exposed to the air.

arsenite — apceHui, COIb MBIIIBSIKOBOW KHUCIOTBI
arsenic — MbIIIbSIK

Xl

1.
2.

3.

I. Grammar Revision. Translate into Russian the following sentences with the Complex

Subject:
Petroleum is known to consist of natural substances composed of hydrocarbon.

The original source material from which petroleum is formed was found to have deposited in
an aquatic oxygen-deficient sediments.

Anaerobic bacteria are believed to have converted that organic matter to more stable forms.
Large amounts of methane produced by these bacteria are unlikely to have retained in the
sediment.



o

Bacterial action in muds appears to cease at shallow depth.

Kerogen has turned out to be a chemically stable substance consisting mainly of hydrogen,
carbon and oxygen.

Conversion of organic matter to kerogen is assumed to be largely completed at depths of
about 30-100 metres.

It is believed that most of the problems which we are concerned with at present are likely to
be solved by the year 2010, then it is necessary to consider what problems can be expected to
remain unsolved. These subjects seem to be of a rather general nature which appear to fall
into these classes: the origin of life on Earth; the existence of life on other worlds and the
communication with other living beings if they are assumed to exist. Finally, one must
consider the problems of such a long-term /monrocpounsiii/ character that can not be
expected to be solved by the year 2012.

XI1Il. Translate into Russian the following sentences. Remember that the word “matter”

oMW

8.
9.

may be used as a noun /MarepuaJi, BelIeCTBO; JIeJI0, BOIPOC; CYIIHOCThL/ and as a verb
HMeTh 3HAaYeHue; N0 matter how — “kak 0b1 HH”.
The statistical concentration of organic matter all over the world is about 1.0% organic
carbon.
The development of new techniques is a matter of major concern for many countries.
Chemistry deals with changes in the composition of matter.
It is no easy matter to describe this phenomenon in detail.
The answer to this question, however, will hardly matter under present conditions.
The matter is far more complex than that the laboratory equipment becomes obsolete very
soon.
It doesn’t matter what type of petroleum we shall consider, it is mainly composed of
hydrogen and carbon.
No matter how costly the process may be, it will be used commercially.
A nuclear catastrophe will involve every country, no matter how small or big it is and will
concern every individual.

10. No matter how complex the problem may be, it is sure to be solved.

XI1V. Translate the following sentences with the word “concern”. Define its function.

1.
2.

No ok

© ®

The text includes fragments of the opinions concerning the subject under discussion.

The science of crystallography concerns with the classification of all possible types of crystal
structure.

The chemist’s basic concern is dealt with structure of molecules and reactions in which these
structures change.

The discussion concerns problems of common interest for most scientists.

The problem under discussion “Man and his Environment™ concerns everyone.

Our institute is also concerned with the project in question.

Chemistry is concerned primarily with the structure of atoms and the nature of the substances
which these particles compose.

It is necessary to inform all those concerned with the problem.

The number of theories advanced is increasing but many papers dealing with the problem
have to admit that there is a lot of other opinions concerning the result obtained.

XV. Translate into Russian the following sentences with the verb “to result in”

1.
2.

(MpUBOIMTL_K_4Y-J1, 1aBaTh 4-J), “to_result from” (HofABUTLCSI B _pe3yjabTare Y-,
BO3HUKHYTH !
The principal operating problems are known to result from hydrogen sulfide corrosion.
Organic matter deposited in an aquatic oxygen deficient environment has resulted in
petroleum formation.




3. Stabilization of petroleum produce results from converting reactive materials, especially
diolefines, to less reactive ones.

4. The hydrogenation of olefins resulting in the production of corresponding alcohols is a well
known fact.

5. Raising the temperature of propane results in the reduction of its dissolving capacity and
improving its selectivity.

6. His research resulted in establishing a new mechanism of the process.

7. Cooling at a controlled rate with continuous mixing results in the formation of grease
structure.

XVI. Mind the position of the word “rather” in a sentence:
rather + adjective — noBosbHo; “rather than” — a, He; ckopee yem;
“rather” at the beginning of a sentence — ckopee, BepHee.
These dying organisms have formed soft rather thick layers of organic matter.
Some people say that chemistry rather than physics is likely to dominate.
This point of view is rather common.
Oil industry has changed in the last 60 years from a rather crude art to a great scientific
industry.
5. Rubidium is not found in any mineral as the main constituent, rather, rubidium occurs widely
dispersed in potassium minerals in very low concentration.
6. Rather, we are concerned with the general structure of the kinetic theory for dense
polyatomic media (cpezsr).
7. Not a single property, but rather a combination of properties has made this substance
outstanding.
8. This technique was borrowed from chemistry which is rather typical of the present-day
biology.
9. Sometimes one has to end the colloid stability rather than maintain it.
10. Oil and grease do not mix with water but rather float on the surface.

NS

rubidium — pyGumuit

XVII. Read Text I, divide it into paragraphs and give a heading to it.

Text 11

Petroleum is known to be a mineral but its origin is thought to have been animal and vegetable. It
should be noted that in addition to mineral petroleum we have animal oils such as those provided
by some land animals and certain types of fish. We also have vegetable oils, such as those
produced from olives, cotton seeds and nuts of various kinds. Here, however, we are only
concerned with a mineral oil and its influence on mankind and the situation in the world. The age
of petroleum can be determined rather accurately from the age of the rocks in which it is found.
Thus, it has been established that some petroleum is half million years of age. Moreover,
scientific methods have made it possible to determine the limits of most of the world’s oil fields.
Here the question arises, “How long will oil last?”” The answer to this question depends on how
much oil the world wants, how much the industry can produce on continued discovery of new oil
fields and the supplies of other sources of energy. It is also computed that about half of the
world’s power requirements are met by petroleum industry, the consumption being some 600
million gallons every day, the world oil reserve being 190,000 million barrels. (One barrel is 35
gallons and there are 7.4 barrels in one metric ton). The demand for petroleum has risen
drastically and the search for oil goes all over the world. On the whole, there are now more than
half a million of wells in the world, producing more than 1,000 million tons of petroleum a year.



Notes: nut — opex

1.
2.
3.

seeds — cemena

What facts have you found most striking?
Have you known all those figures before?
What other facts do you know about petroleum? Tell your fellow-students about them.

XVIII.Make sure that you do know the material of Lesson I1.
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10.
11.

12.

Translate into Russian the following sentences without using a dictionary.

[IpeBpalieHre OpraHuYECcKOro BEIIECTBA B KEPOr'€H, KaK CUUTAIOT, B OCHOBHOM MPOUCXOIUT
Ha riyonHax ot 30 7o 100 meTpoB.

Keporen — 3To XUMHUYECKH CTa0MIIbHOE BEIIECTBO, COCTOSIIEE B OCHOBHOM U3 YIJIEpOa.
KeporeHn, kak HM3BECTHO, TEpSET JOBOJBLHO OOJBIIOC KOJMYECTBO (IPOLIEHT) KHCIOpOIa
BCJIE€/ICTBHE 00pa30oBaHUs YIiIepoJa U BOJBI.

Konnenrpanus keporeHa B MATEPUHCKOM BEIIECTBE MOXET OBbITh pa3jnyHa, U 3aBUCUT OHA
OT MHOTHX (aKTOPOB.

Keporen knaccuduuupyercs Ha TpU TUMA.

Monekynsl keporeHa Tuna | wu |l comepxar OonbpIION MPOLUEHT HACHIIIEHHBIX
YIIEBOJIOPOAHBIX CTPYKTYP, UMEIOIIUX OJWHAPHBIE CBSA3H, B TO BpeMs kak tul |l cogepxut
BBICOKMH MPOILIEHT apOMAaTUYECKUX CTPYKTYP C IBOMHON CBA3BIO.

Ecnu tun | u Il — 6oratsl yrineponom, to tum Il — Gegen um.

Cnenyert cka3aTh, 4To TUIl | KEpOreHa — 10BOJBLHO PEAOK B IPUPOJE.

Keporen paspyiaercss Ha 6ojiee IpOCTbIe MOJIEKYINBI ¢ 00pa30BaHUEM YTIJIEBOJOPOJIOB MO
JEHCTBUEM JIOBOJILHO BBICOKHX TEMIIEPATYp U Ha OOJIBIION IITyOHUHE.

OtoT npouecc HedTeoOpa30BaHUSI U3BECTCH KaK KaTareHes.

Pasnuuaercs Tpu cragmm  KarareHesa: CTaaMs ~ HAdalbHOTrO  HedTeoOpa3oBaHUs,
MaKCHMAaJIbHOTO U CTa/IUs KUPHOTO rasa.

3aBepmaroield craauell SBOJMIOUMU HEPTH SBISETCS METareHe3, KOIr/a M3 KeporeHa
OTTOHSIFOTCS JIETKUE KOMIIOHEHTHI He(TH 10 KapOOHU3UPOBAHHOTO OCTATKA.

XIX. Learn the dialoque:

DIALOGUE
| hear, you are a process engineer, an expert in oil and gas refining, aren’t you? | don’t think
you mind my asking you some questions on petroleum producing processes? The matter is
that while reading special American literature on it, I’'ve come across some terms which are
quite unfamiliar to me.
Oh, which ones?
These are kerogens, katagenesis and metagenesis, if I’m not mistaken.
| see, all these terms certainly exist and they only refer to petroleum and gas generation
processes. Let’s begin with kerogens.
All right, I’'m all ears.
You see, kerogens resulted from the conversion of organic matter through polycondensation
and insolubilization are, in fact, a chemically stable substance consisting mainly of carbon,
hydrogen and oxygen. Thus, kerogens are the basic constituent of petroleum. Besides that,
there is a small amount of bitumen easily dissolving in organic solvents.
Why, is it the bitumen used for road building? But why do we usually speak of petroleum as
a mixture of hydrocarbons, but not of kerogens?
Just a moment, I’'m coming to the point. Kerogens subjected to sufficiently high temperature,
the so-called thermal cracking, break down into simpler molecules with the generation of
hydrocarbons. So, this petroleum producing process is known as katagenesis.
Oh, it’s really very interesting. Do you happen to know under what conditions this process
takes place?



- As I’ve already said, the conditions are those of thermal cracking, that is, the temperature is
in excess of 175°C and the burial depth of over 3,500 meters. As you can see, it means high
pressures. Is everything clear to you now?

- Oh, of course, it is. What about metagenesis?

- As far as metagenesis is concerned, it is the final stage of hydrocarbon evolution, where
kerogen is reduced to a carbonized residue and the petroleum converts into methane.

- So metagenesis is the gas producing process, isn’t it?

- That’s it.

- Thank you very much.

- Glad to be of any use to you.

XX.

1. Refer to Text I, identify key sentences in each paragraph and write them down.
2. Make a summary of the text using your key sentences, read your summary to the class.

XXI. Having done all the above exercises speak on the following subjects:

1. Kerogens:

a) what they are,

b) their role in the petroleum producing process.
2. Katagenesis.
3. Metagenesis.

XXII. Render the following text into English, using active vocabulary of Lesson Il (Text |

p 10).

®opMHpOBaHHE MATEPHHCKON NMOPOABI

HedTp m ra3 oOpasyroTcs W3 OpraHMYecKOW MaTepHH, COJepiKalleiics B HEKOTOPBIX
TUIIAX OCAJ0YHBIX OTJIOKEHHH, B pe3ynpTare €€ IMOCTENeHHOro IpeobpasoBaHus. Ocaaxw,
NMPUHCCCHHBIC TCYCHHUEM BOJAHBIX IMOTOKOB, OTKJIAAbIBAOTCA HA JHC MOpCfI, A€ UMEECT MECTO
OoJiee MM MEHEe aKTHBHAs )KMBOTHAsI U PaCTUTENbHAS XKU3Hb, IOPOXKAAIOIIAst 00IbIINE 0OBEMBI
OpPraHUYeCKOTO BEIIECTBA.

Mopckas 6uomacca npejacraBiseT co00i COBOKYIMHOCTb JKHUBBIX OPraHU3MOB Pa3IMYHON
BenM4YMHBL. OJHAKO OHU COCTABJISIIOT JIMIIb HEOOJBIIYID YacTh OT COBOKYIHOTO 00BEMa
KUBOTHOW Ouomaccel Mopsi. EE OCHOBY cCOCTaBISIOT MeJKHE pakooOpasHble, a TaKxke
OpTraHU3MBbI, Pa3JIMYUMBIC TOJIBKO ITOA MUKPOCKOIIOM: 300IIJIAHKTOH.

Toxe MOXHO cKa3aTb W O pacTuUTelbHOW Ouomacce Mopeil. Bce »tu Gomnbiume u
MaJIeHbKUE MPEICTaBUTENN MOPCKON (payHbI U (QJIOPHI UMEIOT CBOM KU3HEHHBIW LIMKI U, PaHO
WIA TO3HO YMMpAlOT, @ MX OCTAaHKH, Ocelas Ha JHE OKEaHOB M MOpEW, CMEUIMBAIOTCA C
0CaZIOYHBIMH OTJIOKEHUSIMH. BonbIias 4acTh 3TOW OpraHWYECKON MacChl MCYe3aeT, Pas3arasch
(myTéM MEeAJIEHHOTO MJIM OBICTPOrO OKMCJEHHMs) MoJ AelcTBUeM Oakrepuil. OHAKO YacTh BCe
e OCTaeTcs, 0COOEHHO €CJIM OTJI0KEHHE OMoMaccChl MMPOUCXOIUT B Cpeie, O€AHON KUCIOPOAOM
u 6akrepusiMu. B 3TOM citydae oOpa3yroTcs OTI0KEeHHs, OoraTble OpraHMyeckol MaTepuei. Otu
OTJIOKEHUS, KaK MPaBUIIo, SIBISIIOTCS riuHaMu. OHU 00pa3yloT MAaTepUHCKYIO MOPoay HEeDTH U
raza. IlogBeprascb BO3ACHUCTBUIO JIaBICHUS M TEeMIIEpaTypbl, OpraHUYecKas MaTrepus
npeoOpasyeTcst B KEpOreH — MpeloK HepTH W ra3a. B HEKOTOpHIX moponaax (Hampumep, B
OMTYMHHO3HBIX CJIAHIIAX) KEPOTeH BCTpedaeTcsi B HenmpeoOpa3oBaHHOM BHe. OTHAKO OOBIYHO B
OoraThlX KEpOT€HOM IOpOJax TOJ BO3JICHCTBHEM [aBJICHUS U TEMIIepaTypbl KEporeH
MOCTENEHHO IpeolpaszyeTcs B HedTh U ra3. MIHOr1a 3TOT mpolecc Ha3bIBAIOT «YIJIEBOIOPOTHON
KyXHEN».



